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(1) A parameter is defined as follows, where is the paramagnetic NMR shift of the nucleus i in the Ln-1
cage, is only dependent on the choice of Ln 3+ ion ( Table 2 in the paper).
For a certain nucleus, varying the choice of Ln (i.e., Ce, Pr, Nd, Sm and Eu) gives a series of coordinates (x = and y = ) that can be fitted into a straight line.
, , Figure S1 . Bond lengths of (a) Ln-O oxo and (b) Ln-O salicylate , in order to show the effect of lanthanide contraction on the structure of the Ln-1 cages. Figure S2 . Diffuse reflectance spectra of (a) La-1, (b) Ce-1, (c) Pr-1, (d) Nd-1, (e) Sm-1, (f) Eu-1, (g) Gd-1, (h) Tb-1, (i) Dy-1, (j) Ho-1 and (k) Er-1. The samples were prepared by grinding high-purity crystalline blocks into powders in a glove-box and sealing between quartz windows before transferring to the spectrometer. This was done in order to ensure that there was no possibility of surface aerial hydrolysis of the samples, which would give Ln-doped TiO 2 with a low band gap. Figure S3 ). All the Ln-1 compounds demonstrate very similar IR spectra. The disappearance of the bands at 1188 (s), 1208 (s), 1292 (s) and 1654 (s) cm -1 (all corresponding to carboxylic and phenolic groups) implies the coordination of both groups to metal centres. Ring frequencies ν(C=C) are also affected by the new environment, indicating that the formation of the cluster structure changes the electron distribution and symmetry of the ring ( Figure S4 ). In the functional group region, the broad bands in the 2450-3350 cm -1 region for salicylic acid are assigned to the O-H bond of the carboxylic group and they disappear in the spectra of Ln-1 ( Figure S4 ). A few new bands (2850-3000 cm -1 ) emerge for Ln-1, which could be assigned to the C-H bonds in the isopropyl groups ( Figure  S3 ). . 13 C NMR spectra of Dy-1 with 1 H-coupled (blue spectrum) and with 1 H-decoupled at -66.37 ppm (red spectrum), 45.38 ppm (green spectrum), 102.96 ppm (purple spectrum) and 90.55 ppm (black spectrum). The black arrows mark the newly assigned signals by selective proton decoupling. Figure S9 . 13 C NMR spectra of Ho-1 with 1 H-coupled (blue spectrum) and with 1 H-decoupled at -35.48 ppm (red spectrum), 61.64 ppm (green spectrum) and 52.60 ppm (purple spectrum). The black arrows mark the newly assigned signals by selective proton decoupling. Figure S10 . 13 C NMR spectra of Er-1 with 1 H-coupled (blue spectrum) and with 1 H-decoupled at 43.97 ppm (red spectrum). The black arrow mark the newly assigned signal by selective proton decoupling.
